Acute ethanol exposure affects spermatogonial stem cell homeostasis in pre-pubertal mice.
Ethanol is a known modulator of neural stem cell development, but the consequences of ethanol toxicity on the cell fate decisions of spermatogonial stem cells (SSCs) is poorly understood. Using an in vivo treatment and stem cell transplantation approach, we investigated the effects of acute ethanol exposure on formation of the growing adult SSC population in neonatal and pre-pubertal mice. Treatment with a single dose of ethanol disrupted SSC homeostasis in vivo evidenced by a significant reduction (7-fold) of stem cell colonization efficiency in the testes of recipient mice following transplantation. Ethanol treatment also increased the rate of apoptosis in adult differentiating germ cells in situ. Gene expression analysis indicates that ethanol exposure has transient and long-term effects on the expression of GDNF and VEGF family molecules and supports the hypothesis that the niche microenvironment for SSCs is sensitive to ethanol toxicity during pre-pubertaland adult life.